ABSTRACT: This research developed an integrated "radio frequency identification with building information model" (RFID-BIM) to manage life cycle information related to open-building projects. The modularized components of openbuilding, including structural support systems and infill systems (e.g., partitions, facilities and pipes), which permits repetitive assembly and disassembly. Contractors prefabricate standard modular components offsite prior to installation.
INTRODUCTION

Radio frequency identification (RFID) is a generic term for
technologies that use radio waves to identify persons or objects automatically. RFID tags are attached to targets and read by a reader scanner. Construction managers use RFID to track component positions, obtain data on components and materials, and improve management of open-building construction projects. RFID is an increasingly used IT application due to its ability to read and process identification data remotely [1] - [3] . Accordingly, RFID and its data acquisition ability may be a proper application Figure 3 shows the process of transmit ting data between the RFID Reader and Tag UID. It is appli ed to collect and transmit to the control center building co mponent data generated at the job site. RF has primary appl ications in areas where environmental constraints prohibit t he use of other automatic identification technologies [6, 7] . At construction sites, the location at which information i s gathered and entered may change with construction sched ule progress. Construction sites are typically severe enviro nments that are typically stocked with a certain quantity of materials and components. RFID wireless transmission syst ems can dynamically transmit and receive information to h elp identify objects even in the absence of "line-oflight." Information stored in the tag can be modified, which provides management flexibility. Thus, RF is an optimal t echnology for gathering and transmitting data on constructi on materials and components. 
RFID-BIM APPLIED TO THE MEGA HOUSE
OPEN-BUILDING DEVELOPMENT
The project applied RFID-BIM to the five phases of (1) planning/design, (2) manufacturing, (3) construction, (4) maintenance and (5) recycle/reuse. RFID-BIM allowed the repetitive storage and retrieval of graphic and non-graphic data required at different phases for management purposes. 
MANUFACTURING PHASE MANAGEMENT
Before beginning construction, managers must prepare the (Fig. 7) .The operational structure for construction scheduling control has two parts including: This linkage supports an agile 4D model so that users can choose either the planned or actual schedule as their time dimension. Another advantage is that 4D management can generate both rough (e.g., sections-based) and detailed (e.g., activities-based) results. This paper visualizes the 4D model in a system platform and presents appropriate interfaces supporting their visualization and manipulation. Developing the RFID+4D model links components from the 3D model with construction activities, available resources, procurement restrictions and project schedules. The resulting 4D model allows project managers to display project development over time on a computer monitor. Such 4D software has the ability to start and stop the timeline as well as to directly jump to any date of interest. Additional information such as resources used or status can usually be displayed as well. 
RECYCLE AND REUSE PHASE MANAGEMENT
RFID-supplied integrated open-building components information and the BIM-supplied simulated building model and construction process allow architects and engineers to conduct appropriate building redesign, recycling and reuse management work. Users can use the 4D simulation model of the installation process to optimize the building disassembly effort. Disassembly steps can be inferred from information stored on the RFID tags and integrated in the platform. Components may then be inspected to determine fitness for use in the subsequent life cycle. After redesign, component information and installation order will be applied to the new project. All participants in the building life cycle may use the RFID-BIM platform to search for critical building management information. Resources can be calculated automatically at any time point or period. Emerging advanced sensor and networking technology presents an opportunity for architects, engineers and owners to implement information automation and communication and significantly enhance the effectiveness of project task work.
CONCLUSIONS AND FUTURE WORK
